HYDRAULICS	5
of water which would produce the pressure p at its base, p -f- w is therefore
called the pressure head.
Bernoulli's Theorem.—If water flows from a point (r) to a point
(2), and if there is no loss of energy between these points, the relationship
h + ?l + ^ = P* + ?l + z2 = constant
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holds. This is known as Bernoulli's Theorem. If, due to wall friction or
eddy formation, there is a loss of energy of hf ft.-lb. per pound, which is
equivalent to a loss of head of hf feet between (i) and (2), the equation
becomes:
h + vj* + Sl^p* + ?l + z2 + hf.
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Discharge from a Small Orifice.—Let the suffix (r) refer to a
particle of water in the free surface of the reservoir and let (2) refer to the
state of affairs in the jet after issuing from the orifice.
Then	pL = o;   v± = o;   />2 = o.
/. if there is no loss of energy between the surface and the orifice,
Bernoulli's equation becomes:
*>22    ,
#1   =    — + #2.
*g_
or        v2 = */2gh, ft. per second, where #] — #2 = h.
Orifice Coefficients.—Actually
there is some small loss of energy in
the flow towards an orifice, with the
the flow towards an orifice, with the "ZZZZZZZZZZZ7\\ \ / / r^ZZH
result that the true velocity is equal to	i ( J f / (
Cv\/2gh, where Cw, which is termed	Fig.s
the Coefficient of Velocity, is about -98.
In the case of discharge from a sharp-edged orifice with unobstructed
flow towards the orifice, the water filaments overshoot the edge of the orifice,
and the section of the jet is less than that of the orifice as shown in fig. 2.
The jet becomes parallel at a distance about - from the orifice, and its section
o
there is known as the vena contracta. The ratio of this area to that of the
jet is termed the. Coefficient of Contraction, Cc. Its value varies slightly with
the size of the orifice and the head, but its mean value, for a sharp-edged
circular orifice, is approximately -62.
The product of the coefficients of contraction and velocity is termed the
coefficient of discharge C.    Then
Q = Ca*/2gh,
where a is the area of the orifice in square feet.
,,    Q is the discharge in cubic feet per second.

